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Cross Reference to related Applications 

This application claims priority under 35 U.S.C. § 120 as a continuation-in-part of 
co-pending U.S. Patent Application Serial No. 09/747,828, entitled "PLATEN DESIGN 
FOR IMPROVING EDGE PERFORMANCE IN CMP APPLICATIONS," and filed on 
15 December 21, 2000. The disclosure of this Patent Application is incorporated herein by 
reference. 

Background of the Invention 

1. Field of the Invention 

20 [0001] This invention relates generally to chemical mechanical planarization apparatuses, 
and more particularly to methods and apparatuses for improved edge performance in 
chemical mechanical polishing applications by controlling airflow beneath a substrate. 

2. Description of the Related Art 

[0002] In the fabrication of semiconductor devices, there is a need to perform Chemical 
25 Mechanical Planarization (CMP) operations, including polishing, buffing and substrate 
cleaning. Typically, integrated circuit devices are in the form of multi-level structures. 
At the substrate level, transistor devices having diffusion regions are formed. In 
subsequent levels, interconnect metalUzation lines are patterned and electrically connected 
to the transistor devices to define the desired fimctional device. Patterned conductive 
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layers are insulated from other conductive layers by dielectric materials, such as silicon 
dioxide. As more metallization levels and associated dielectric layers are formed, the need 
to planarize the dielectric material increases. Without planarization, fabrication of 
additional metallization layers becomes substantially more difficult due to variations in the 
surface topography. In other applications, metallization line patterns are formed in the 
dielectric material, and then metal CMP operations are performed to remove excess 
metallization. Further applications include planarization of dielectric films deposited prior 
to the metallization process, such as dielectrics used for shallow trench isolation of poly- 
metal features. 

[00031 Typically CMP systems implement a belt, orbital or brush operation in 

which belts, pads, or brushes are used to scrub, buff, and polish one or both sides of 
substrate. The pad itself is typically made of polyurethane material or other suitable 
material and may be backed by a supporting belt, for example a stainless steel belt. In 
operation a slurry material is appUed to and spread across the surface of the polishing pad 
or belt. As the belt or pad covered in slurry rotates, a substrate is lowered to the surface of 
the pad and is poUshed. 

[0004] Figure 1 illustrates an exemplary prior art CMP system 10. The CMP system 10 in 
Figure 1 is a belt-type system, utilizing a polishing pad 18 mounted on two drums 24 
which drive the poUshing pad 18 in a rotational motion as indicated by rotation directional 
arrows 26. A substrate 12 is mounted on a carrier head 14, which is rotated in direction 
16. The rotating substrate 12 is then applied against the polishing pad 18 with a force to 
accomplish a CMP process. Some CMP processes require significant force F to be 
applied. A platen 50 is provided to stabilize the poUshing pad 18 and to provide a solid 
surface onto which to apply the substrate 12. Slurry 28 composing of an aqueous solution 
such as NH40H or DI water containing dispersed abrasive particles is introduced 
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upstream of the substrate 12. The process of scrubbing, buffing and polishing of the 
surface is achieved by using the polishing pad 18. Typically, the polishing pad 18 is 
composed of porous or nonporous or fibrous materials and lacks fix abrasives. The 
polishing pad is grooved for slurry transportation under the substrate. The poUshing pad 
18 contains grooves and micropores that transport slurry 28 under the substrate 12 to be 
polished. 

[00051 Figure 2 A provides a cross sectional view of the prior art CMP system 10 
discussed in Figure 1 above. The carrier head 14 may contain a retaining ring 32 that 
surrounds and retains the substrate 12 during processing. Air pressure suppUed through 
the platen 50 provides support to the back of the poUshing pad 18. 
[0006] Figure 2B is a detailed view of a conventional platen configuration 80. The 
illustration provides a top view of the polishing pad 18 and the platen 50 positioned below 
the carrier head as seen in Figure 1 . Often, the platen 50 includes air holes 55 to provide 
upward air pressure to support the poUshing pad 18 which rotates beneath the surface of 
the substrate being poUshed. In prior art platen design, air escapes 1 1 8 allow air to 
uncontrollably and randomly and non-uniformly leak over different surface regions 
defined between the area above the platen and below the poUshing pad 18. In the case of 
300 mm or larger wafers, non-uniformity of air pressure fi-om uncontroUable leakage is 
more noticeable due to the larger platen diameter relative to the poUshing pad 1 8 width. 
The air escapes 118 being of varying length shown in Figure 2 note that air escapes 1 18 
perpendicular to the poUshing pad 18 implemented in a belt format is of shorter distance 
than at other angles (e.g., 45 degrees) allowing greater flow in the regions of shorter 
distance. Although several straight lines are illustrated to show some paths that the air can 
randomly escape over the surface of the platen cover 22, it should be understood that air 
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can escape from the platen 50 and over the platen cover 22 at any location around the 
periphery of the platen 50. 

[00071 In summary, non-uniform leakage of fluid beneath the poUshing pad 18 provides 
an uneven polishing surface for the substrate creating an undesirable non-uniform 
removal. Uncontrolled leakage of air supplied to the backside of the polishing pad 18 on 
CMP systems creates an additional burden of greater facility requirements and higher 
operational cost. 

[0008] There is a need therefore for a platen design that provides uniform pressure 
beneath the polishing surface by uniformly distributing and otherwise controlling fluid 
escape. 
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Summary of the Invention 

[0009] Broadly speaking, the present invention provides apparatuses and methods for 
enabling control of pressure beneath a polishing pad in a Chemical Mechanical 
Planarization (CMP) system. It should be appreciated that the present invention can be 
implemented in numerous ways, including as an apparatus, a system, a device, or a 
method. Several inventive embodiments of the present invention are described below. 
[0010] In accordance with one embodiment of the present invention an apparatus for use 
in a chemical mechanical planarization (CMP) system is provided. The apparatus includes 
a platen capable of introducing fluid beneath a polishing pad and also includes a platen 
support cover configured to surround the platen. The platen is disposed at a first level and 
the platen support cover is disposed at a second level, the first level being lower relative to 
the second level. Both the platen and the platen support cover are configured to be 
disposed below the poUshing pad such that the poUshing pad is closer to the second level 
than the fu-st level the platen support cover. The platen support cover has a width at the 
second level that is substantially equal around the platen. 

[0011] In accordance with another embodiment of the present invention an apparatus for 
use in a chemical mechanical planarization (CMP) system is provided. The system 
includes a platen and a platen support cover configured to surround the platen. The platen 
is disposed at a first level and the platen support cover being disposed at a second level, 
the first level being lower relative to the second level. The platen and the platen support 
cover are configured to be disposed below a polishing pad such that the poUshing pad is 
closer to the second level than the first level. At least one fluid output control path may be 
defined through the platen support cover at a wall location defined between the furst level 
and the second level. The at least one fluid output control path is capable of enabling 
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controlled release of fluid contained over the platen, svirrounded by the platen support 
cover, and beneath the polishing pad. 

[0012] In accordance with another embodiment of the present invention a method for 
controlling pressure beneath a polishing pad is provided. The method begins as a fluid 
volume is defined under the polishing pad at a location where a substrate is to be applied 
over the polishing pad. The method then provides for controlling output of a fluid from 
the fluid volume when the substrate is applied over the polishing pad. 
[00131 It is to be understood that the foregoing general description and the following 
detailed description are exemplary and explanatory only and are not restrictive of the 
invention, as claimed. 
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Brief Description of the Drawings 

[0014] The accompanying drawings, which are incorporated in and constitute part of this 

specification, illustrate exemplary embodiments of the invention and together with the 

description serve to explain the principles of the invention. 
5 [0015] Figure 1 is a schematic of prior art linear CMP systems. 

[0016] Figure 2 A provides a cross sectional view of the prior art CMP system. 

[0017] Figure 2B is a top view diagram of a typical prior art platen design. 

[0018] Figure 3 is a top view diagram of a platen with circular support for uniform fluid 

distribution, in accordance with one embodiment of the present invention. 
10 [0019] Figure 4A-1 is a top view diagram of a recessed platen with circular support 

containing fluid output control paths, in accordance with one embodiment of the present 

invention. 

[0020] -Figure 4A-2 is a cross sectional diagram of a recessed platen with circular support 
containing fluid output control paths, in accordance with one embodiment of the present 
15 invention. 

[0021] Figure 4A-3 is a cross sectional frontal view of a platen support cover containing 
fluid output control paths that are trenched in the surface, in accordance with one 
embodiment of the present invention. 

[0022] Figure 4B is a top view diagram of a recessed platen with square support 
20 containing fluid output control paths, in accordance with one embodiment of the present 
invention. 

[0023] Figures 4C1-4C3 are several diagrams of a recessed platen designs containing fluid 
output control paths, in accordance with one embodiment of the present invention. 
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[00241 Figure 5 A is a cross sectional diagram of a CMP system having a recessed platen 
wider than the carrier head and the retaining ring edge, in accordance with one 
embodiment of the present invention. 

[00251 Figure 5B is a cross sectional diagram of a CMP system having carrier head and 
the retaining ring edge wider than a recessed platen, in accordance with one embodiment 
of the present invention. 

[00261 Figure 6 is a cross sectional diagram of a CMP system that provides sensor 
feedback for a system of fluid output control paths, in accordance with one embodunent i 
the present invention. 

[00271 Figure 7 is a cross sectional diagram of a CMP system shows vertical movement 
the platen and or the platen support cover, in accordance with one embodiment of the 
present invention. 

[00281 Figure 8 is a flow chart of the method of applying control to the output of fluid 
from the fluid volume during planarization, in accordance with one embodiment of the 
present invention. 

[0029] Figure 9 is a flow chart of active process control by adjusting platen height and 
platen fluid output, in accordance with one embodiment of the present invention. 
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nFTAIT .ED DESCRIPTION Q F THF INVENTION 
[0030] Several exemplary embodiments of the invention will now be described in detail 
with reference to the accompanying drawings. In the following description, numerous 
specific details are set forth in order to provide a thorough understanding of the present 
5 invention. It will be understood, however, to one skilled in the art, that the present 
invention may be practiced without some or all of these specific details. In other 
instances, well known process operations have not been described in detail in order not to 
unnecessarily obscure the present invention. 

[0031] Figure 3 is a top view diagram of an apparatus for use on a chemical mechanical 
10 planarization (CMP) system. PoUshing or planarization of a substrate includes material 
removal on the surface of the substrate such that a level of planarity is achieved. To one 
skilled in the art, planarization includes polishing, bufiBng and substrate cleaning. 
Accordingly, as used herein, the terms Chemical Mechanical Polishing and Chemical 
Mechanical Planarization may be interchangeably used to describe the process by which a 
15 substrate is applied to the polishing surface such that fiiction is applied to the substrate for 
the purpose of removing material, planarizing, or poUshing. A platen 150 is disposed 
beneath a poUshing pad 18 and surrounded by a platen support cover 108. The platen 150 
is configured to introduce fluid beneath the polishing pad 18. In one embodiment, the 
fluid is air that is supplied firom faciUties of a clean room, or the like. Other suitable fluids 
20 may also be used. In this example, the platen 1 50 is disposed at a first level and the platen 
support cover 108 is disposed at a second level. In one orientation, the first level is 
disposed lower relative to the second level. In this manner, the platen 150 will sit in a 
recessed orientation relative to the support cover. The platen 150 and the platen support 
cover 108 are configured to be disposed below the polishmg pad 18 such that the polishing 
25 pad 1 8 is closer to the second level than the first level. As herein described, the first level 
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and second level refer to the height of the platen 150 and the platen support cover 108, 
respectively relative to the polishing pad 18. The platen 150 is disposed at a level below 
that of the platen support cover 108 such that the polishing pad 18 is closer to the platen 
support cover 108 than the platen 150. 

[0032] The platen support cover 108 has a width at the second level, that is substantially 
equal around the platen 1 50. The platform support cover 1 08 having a substantially equal 
width provides uniform distribution of fluid pressure escaping beneath the polishing pad 
1 8. and pictorially shown as air escape paths 11 8. The air escape paths 1 1 8 of the platen 
configuration shown in Figure 3 are a distinct improvement over the non-uniform 
distribution discussed above in Figure 2B where non-uniform leakage of fluid beneath the 
polishing pad 18 provided an uneven polishing surface for the substrate creating hard to 
control and non-uniform material removal. 

[0033] Figure 4A-1 is an example of an apparatus for use on a chemical mechanical 
poUshing system. A platen 1 50 is disposed beneath a polishing pad 18 and surrounded by 
a platen support cover 108. The platen 150 is disposed at a first level and the platen 
support cover is disposed at a second level, the first level being lower relative to the 
second level. The platen 150 and the platen support cover 108 are configured to be 
disposed below the poUshing pad 18 such that the poUshing pad 18 is closer to the second 
level than the first level. The first level and second level refer to the height of the platen 
150 and the platen support cover 108, respectively relative to the poUshing pad 18. The 
platen 150 is disposed at a level below that of the platen support cover 108 such that the 
poUshing pad 18 is closer to the platen support cover 108 than the platen 150. 
[0034] As shown in Figure 4A-2, a recessed region 152 is defined between the platen 150, 
the platen support cover 108, and beneath the poUshing pad 18. This recessed region 152 
therefore defines a gap between a surface of the platen 150 and the underside of the 
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polishing pad 18. The platen 150 introduces fluid into the recessed region 152 through a 
plurality of air inlet holes 155. In accordance with one embodiment, fluid output control 
paths 120 are defined through the platen support cover 180 at a wall location defined 
between the height of the platen 150 and the platen support cover 108. The wall height is 
defined fi-om about 2 to about 100 mils (0.002 - 0.100 inch). 

[00351 Returning to Figure 4A-1, fluid output control paths 120 are repHcated a number 
of times around a periphery of the platen support cover 108. The fluid output control 
paths 120 may be defined in the platen support cover 108 by drilling, milling, or otherwise 
forming a hole through the platen support cover 108. Broadly speaking, the fluid output 
control paths 120 can take on any form, so long as they can define a conduit for 
controUably removing fluid fi-om within the recessed region 152. 

[00361 As shown in Figure 4A-3, the fluid output control paths 120' are not limited to the 
conduits located on the vertical wall location of the platen support cover 108. The fluid 
output control paths 120' can be in the form of trenches on top of the platen support cover 
108 and underneath the poUshing belt 101. In the case of a trench, the appUed down force 
from the carrier head 14 and the substrate 12 on the polishing pad 18 creates at least a 
partial seal at the lip of the platen support cover 108 thereby controlling the volume of 
fluid escaping through the fluid output control path 120'. The trench could be defined as a 
half circular, a half oval, a rectangular or other path defined in the top surface of the 
platform support cover 108. 

[00371 Figure 4B illustrates a platen support cover 108 having a square shape complete 
with fluid output control paths 120 at the periphery of the platen 150. The platen support 
cover 108 surrounds the platen 150 defining a recessed region 152 and a volume filled by 
fluid supplied by air inlet holes 155. 
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[0038] Figure 4C provides different configurations for the platen support cover 108 
surrounding the platen 150 and the recessed region 152 which defines a volume filled by 
fluid supplied by air inlet holes 155. Figure 4C-1 shows a platen support cover 108 
having a square shape complete with fluid output control paths 120 at the periphery of the 
platen 150. Figure 4C-2 shows a platen support cover 108 having a rectangular combined 
with a half circular shape defining a recessed region 152 above the platen 150. Figure 4C- 
2 also provides fluid output control paths 152 at the periphery of the platen 150. Figure 
4C-3 provides a platen support cover 108 having a square shape and defining a recessed 
region 152 above the platen 150. Figure 4C-3 provides fluid output control paths 152 at 
the periphery of the platen 150. As should be understood by the illustrative examples, the 
geometry of the platen 150 and the platen support cover 108 can take on many different 
geometries, so long as the fluid output control paths 120 are defined in such a way to 
controllably release fluid from within the recessed region 152. 

[0039] Figure 5A illustrates a CMP system with a carrier head 14 and retaining ring 32 
capable of applying a substrate 12 over a polishing pad 18. A platen support cover 108 is 
disposed below the poUshing pad 18 and surrounds the platen 150. A recessed region 152 
is defined between the platen 150, the platen support cover 108, and beneath the polishing 
pad 18. The retaining ring edge 309 as well as the carrier head 14 do not extend beyond 
the recessed region edge 319 as illustrated in this embodiment. The platen support cover 
108 extends to an area beyond the area directly beneath the retaining ring 32 and the 
carrier head above the platen 150 and the polishing pad 18. 

[00401 Figure 5B illustrates another embodiment of a CMP system having a carrier head 
14 and retaining ring 32 capable of applying a substrate 12 over a polishing pad 18. A 
platen support cover 108 is disposed below the pohshing pad 18 and surrounds the platen 
150. A recessed region 152 is defined between the platen 150, the platen support cover 
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108, and beneath the polishing pad 18. The retaining ring edge 307 as well as the carrier 
head 14 extend beyond the recessed region edge 319. The platen support cover 108 has 
area directly beneath the retaining ring 32 and a carrier head 14 positioned above the 
platen 150 and the poUshing pad 18. The retaining ring 32 extending beyond the recessed 
region edge 319 restricts pressure in the area above the platen 150 and below the polishing 
pad 18. However, the fluid output control paths 120 can be used to enable controlled 
release of the fluid from within the recessed region 1 52. The retaining ring 32 also 
provides protection to the edge of the substrate 12 which may otherwise encounter edge 
bum as portions of the polishing pad 1 8 move downward approaching the recessed region 
152 and upward as portions of the poUshing pad 18 pass through the recessed region in the 
rotational direction 26. 

[0041] Figure 6 is a cross sectional diagram of a CMP system incorporating feedback and 
contixjl for active monitoring and pressure regulation of tiie recessed area beneatii tiie 
poUshing pad. As discussed above, a carrier head 14 and a retaining ring 32 capable of 
receiving a substi^te 12 may be positioned over a poUshing pad 18, a platen 150, and a 
platen support cover 108. The retaining ring 32 may extend beyond the recessed region 
152 restiicting pressure in tiie area above tiie platen 150 and below the poUshing pad 18 
providing protection to tiie substrate 12 as described in Figure 5B above. Typically down 
force of the carrier head 14 containing the substtate 12 is carefully monitored as a 
substrate is processed. 

[0042] Fluid is suppUed from facilities through air conduits 155' and air inlet holes 155 in 
ttie platen 150 in order to support tiie polishing pad 18 passing beneath the substiate 12. 
hi operation, fluid suppUed tiirough the air inlet holes 155 in tiie platen 150 creates a 
volume of fluid in tiie recessed region 152 between tiie first level of tiie platen 150, tiie 
second level of tiie platen support cover 108, and below tiie poUshing pad 18 tiiat supports 
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the polishing pad 18. Pressure beneath the polishing pad 18 provides counteracting force 
to the substrate 12 against the down force applied by the carrier head 12. Fluid output 
control paths 120 located around the periphery of the platen 150 enable controlled release 
of fluid contained in the recessed region 152 between the platen 150, the platen support 
5 cover 108, and beneath the polishing pad 1 8. The volume of fluid escaping each fluid 
output control path 120 can be regulated by one of a series of valves 336. 
[00431 Monitoring and control of pressure beneath the polishing pad 18 may be attained 
by a unit including various software and hardware components. A monitoring and control 
unit may incorporate the use of algorithms for precise control of pressure beneath the 
10 poUshing pad 18. Mechanisms capable of controlling the fluid output control paths may 
have various structures such as valves that are controlled mechanically, electronically, or 
controlled manually by an operator. Broadly speaking structures such as hoses and 
conduits may be utiUzed to enable valves to adjust release of fluid from the recessed 
region 152 above the platen 150. 
15 100441 Returning to Figure 6, distance sensors 352 are capable of measuring the height of 
the poUshing pad above the platen 150. Distance sensors 352 may be in communication 
351 with a computer 350 capable of receiving and processing the input from the distance 
sensors 352 and other sensors associated with the apparatus. A computer 350 in 
communication 351 with the valves 336 monitors distance sensors 352 and other sensors 
20 354 on the apparatus in order to provide desired pressure in the recessed region 1 52 below 
the poUshing pad 18. When the computer 350 determines that distance sensors 352 
indicate that the polishing pad 18 height is too high above the platen 150, fluid contained 
in the recessed region 152 is capable of being released via valves 336 to facilities 338. 
[00451 Additional sensors 354 may be equipped on the carrier head 14, in the platen 150 
25 and platen support cover 108 in order to provide in-situ feedback regarding the processing 
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of the substrate 12. The sensors 354 can take on any number of forms so long as the 
device provides appropriate feedback for the state of the polishing operation enabling a 
measure of process control. The sensors 354 may be one of a laser sensor, a heat sensor, 
a pressure sensor and a polishing rate removal sensor that provide feedback on the 
progress of the poUshing process. A pressure transducer can be used to monitor the cavity 
pressure under the polishing pad 18. In one embodiment, sensors 354, such as eddy 
current sensors, may indicate that thickness in particular areas of the substrate are non- 
uniform, thus prompting the computer to make adjustments to the down force of carrier 
head 14 or the volume of fluid in the recessed region 152 by controlled release of fluid 
through the valves 336. For more explanation on the use of eddy current sensors see 
pending U.S. Patent Application Serial No. 10/186,472, entitled "INTEGRATION OF 
EDDY CURRENT SENSOR BASED METROLOGY WITH SEMICONDUCTOR 
FABRICATION TOOLS," filed on June 28, 2002 which is incorporated herein by 
reference. Because the valves 336, in one embodiment, may be located around the entire 
periphery of the platen 150, localized control over the volume of fluid beneath the 
polishing pad 18 can provide varying realized down force in particular regions beneath the 
substrate 12. 

[00461 Information obtained by the computer 350 over the course of processing can be 
used to tailor processing techniques used on subsequent substrates. Processing recipes 
may be developed based on substrate structures as well as known biases of the equipment 
in operation. Adjustment of controlled release of fluid in localized areas beneath the 
polishing pad 18 can assist in the achievement of desired results, namely uniform 
application of the removal rates and uniform thickness of material remaining after the 
planarization process. 
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[0047] Figure 7 is a cross section of a CMP system, in accordance with another 
embodiment, which provides for vertical movement of the platen 150 and the platen 
support cover 108. In addition to control of fluid beneath the polishing pad 18 described 
in Figure 6 above, the height of the platen 1 50 and the height of the platen support cover 
108 are capable of independent adjustment. A computer 350 capable of receiving input 
from distance sensors 352 as well as sensors 354, such as eddy current sensors, may direct 
vertical movement of the platen 150 and the platen support cover 108 in order to provide 
desired conditions for the processing of a substrate 12. A distance that defines a gap 
between the top of the platen and the fluid output control paths 361 is capable of being 
changed by an adjuster 355 that provides vertical movement 360 of the platen 150. 
Feedback from the distance sensors 352 ensure that the adjuster 355 drives the platen 150 
to the desired height which may be a set-point. As an optional confrol 358, a second 
adjuster 355' can provide vertical movement 360' of the platen support cover 108. 
Adjustment of the platen height may be desirable for different applications. For instance, 
in situations where the outer part of a substrate is poUshed at a removal rate that is less 
than that experienced in the center, the distance which may be described as a gap between 
the top of the platen and the fluid output control paths 361 may be made greater so that the 
poUshing pad 18 passing above may have greater resistance toward the edge of the platen. 
It should be noted that elevation of the platen 150 above the level of the fluid output 
control path 120 could be controlled by the computer 350 so that the platen 150 does not 
obscure the ability to controllably release fluid from the recessed region 152. 
[00481 Figure 8 illustrates a method for confroUing pressure beneath a polishing pad 400. 
The method begins by providing a substrate for processing in a planarization system in 
operation 404. The substrate may be a semiconductor wafer, a flat panel display, or other 
workpiece. Next the substrate is appUed over a polishing pad in operation 406. The 
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polishing pad may be operated in a linear, rotary, or reciprocating fashion such that 
friction is applied to the substrate for the purpose of removing material, planarizing, or 
poUshing. A volume of fluid is then provided under the polishing pad in a location of the 
application of the substrate in operation 408. The volume of fluid provides support to the 
backside of the poUshing pad as it is appUed to the substrate, creating a fluid bearing. 
Next control over the output of fluid from the fluid volume during the planarization allows 
for adjustment of the processing in operation 410. When desired characteristics of the 
process are attained and the substrate is sufiBciently polished the method is complete. 
[00491 Figure 9 is a flow chart of another method for in-situ monitoring and process 
control of a substrate undergoing Chemical Mechanical Polishing CMP 500. In operation 
504 the particular CMP application is determined. The application maybe defined as one 
of a removal of a particular fihn or material. Next the substrate is polished while being 
monitored in operation 508. Input parameters such as platen pressure, and belt-platen 
distance are monitored during operation of the CMP system. Feedback indicating whether 
controlling actions are needed is provided to a computer in operation 512. If feedback 
indicates that no corrective and controlling action is required the polishing continues while 
maintaining the set parameters in operation 514 and returning to the method of operation 
508. If, however, feedback indicates that controlling action is needed, parameters 
requiring adjustment in order to meet the desired poUshing specifications are determined 
by the computer in operation 516. Adjustment of one or both of the platen height and 
fluid output control paths at designated locations on the periphery of the platen is affected 
in operation 520. For example, when a pressure drop in the platen cavity is detected, the 
controller automatically increases the input pressure until reaches its target set point. The 
controller may utilize one of several methods to determine the amount of correction 
needed. These methods include run-to-run comparisons and confrol, as well as the use of 
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neural-networks and other mathematical algorithms that provide a measure of process 
control. If the corrective action taken in operation 520 completes the planarization 
application through attainment of the required specification, the process is complete in 
operation 524. The polishing operation may be governed by a maximum processing time 
in operation 528. When the deviation firom the desired specification is still present beyond 
an allowable control time, an alarm will be activated, in operation 532. If the required 
specification has not been attained and a given time limit has not been exceeded the 
method proceeds to operation 508 thereby continuing to polish the substrate while 
monitoring. The method will continue with operations 512, 516 and 520 until the desired 
specifications are obtained completing the process in operation 524 or the unless the 
process is aborted by other events such as a system timeout, endpoint determination, 
equipment failiu-e or manual abort. 

[0050] The invention has been described herein in terms of several exemplary 
embodiments. The above described embodiments may be applied to rotary or orbital type 
CMP systems as well as linear CMP systems that rely upon belt type poUshing media. 
Other embodiments of the invention will be apparent to those skilled in the art fiwm 
consideration of the specification and practice of the invention. The embodiments and 
preferred feahires described above should be considered exemplary, with the invention 
being defined by the appended claims. 



What is claimed is: 
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